Structures of 2-Amino-2-deoxyascorbic acid and 2-Amino-2-deoxyerythorbic acid
The title compounds are produced when L-ascorbic acid and its diastereomer, D-isoascorbic acid (Erythorbic acid), react with amino acids in the browning process of vegetables and fruits. The proton of the hydroxyl group at C3 in each molecule is transferred to the amino group at C2, showing the amphoteric ion. . Thermal ellipsoids are drawn at the 50% probability level. † To whom correspondence should be addressed.
Didehydro-D-erythorbic acid was added with phenylhydrazine to obtain the monophenylhydrazone of dehydroerythorbic acid. II was prepared by hydrogenolysis of this compound. Crystals of both compounds were obtained from re-crystallization from ethanol solutions. Crystal and experimental data are listed in Table 1 . X-ray diffraction measurements of clear yellow prism-shape crystals of I (0.8 × 0.2 × 0.2 mm) and II (0.6 × 0.4 × 0.4 mm) were carried out using a Rigaku R-AXIS CS diffratometer. Lp corrections were applied to intensity data sets, but absorption corrections were not applied for both data sets. In both structures, all non-hydrogen atoms were refined anisotropically and hydrogen atoms were included in the refinement using a riding atom model. All hydrogen atoms were found in a difference Fourier map. The absolute configurations at C4 and C5 are consistent with the corresponding ones of L-ascorbic acid (L-xylo-ascorbic acid) and Erythorbic acid (D-arabo-ascorbic acid). The atomic coordinates of I and II are listed in Table 2 , and molecular structures are shown in Figs. 2(a) and (b) , respectively.
The proton of the hydroxyl group at C3 is transferred to the amino group at C2, which indicates the amphoteric ion in each molecule. In both structures, the corresponding bond distances and angles are almost the same. The structures of related molecules of L-ascorbic acid 3 and D-isoascorbic acid 4 were previously reported. The corresponding bond lengths and angles are similar to those of I and II, except for the O3-C3 length, which is shorter by ca. 0.07 Å because the protons of the hydroxyl group are dehydrogenated (I: 1.255(3), II: 1.269(3), Lascorbic acid: 1.326, D-isoascorbic acid 1.331 Å). As for the crystal structures, three dimensional hydrogen bonding networks were observed. The hydrogen bonds are listed in Table 3. x66 ANALYTICAL SCIENCES 2003, VOL. 19 Symmetry transformations used to generate equivalent atoms: #1 x,y,z-1 #2 x-1/2,-y+1/2,-z+2 #3 x+1/2,-y+1/2,-z+2 #4 -x+5/2,-y+1,z+1/2 #5 x+1,y,z #6 -x+1,y+1/2,-z+3/2 #7 x-1/2,-y+1/2,-z+1 #8 -x+1/2,-y,z+1/2 #9 -x+1,y-1/2,-z+5/2 #10 x,y,z+1 #11 -x+3/2,-y,z+1/2
